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HNOMIRAL VOLTAGES OF STATIONARY ELECTRICAL KETWORKS

(Pfo.ject for a standard)

This project was compiled oy the Central Scientific R2search Electrical
Laboratory, Ministry of Electric Power Stations (TeNIEL, MES), and is printed
for the informatiou of interested organizations and for discussion by elec-
trical engineers. .

A. Field of Applidstion

1. 7his standard shall apply to IC and 50-cycle AC stationary electric:
power networks, including transformers, nower cables, and gimilar eguipment,
and to generators and power-consuning apparatus connected to them.

2. This stuadard shall not apply to:

a. Electric networks of mobile installations (railroad rolling stock,
automobiles, aircraft, river and ocean ships, eic).

. b. Electric networks of radio englneering installations, communica-.
tions, railroad signalling, and automatic interlocking.

¢. Electric networks of special stationary installations (electric
traction installationa. electric furnaces, electrolvsis installaticns, recti-
flers, etc.). o . .

+ d. Weliding axd charging generators.

e. Enclosed circuits inside recelvers and units (circuits for indi-
vidual excitation of machines, etc.).

»
£. Measuring instruments, relays, etc. ™

HOTE:: * (1)-Theielectric circuits of equipment listed in g;ragra;ph72 whigh’ dra”
-2 .intended %o he connected o stationary eélectric networks:saould ‘-
- bave.inominal voltages in accordance with tais standard.
(i1) The use of the nominal voltages given in this standard is recom-..
mendcd-mn:?imcleubric‘ networks enumeratéd An 2 & eand b.
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B. Definitions

1. The nominal voltage of & stationary eleciric network, hereafter termed
the "nominal network voltage," shall be the stipulated voltaze established for
it, which determines that corresponding nominal voltages of transformers, power
cables, and apparatus operating in the network, and generators and receivers of
electric power connected directly to 1t.

2. The nominal voltage of generators, transformers, and receivers of elec-
trical energy shall be the voltage at which they are intended to work under Op-

timum conditions.

3. The nominal voltage for apparatus and power cables shall be the nominal
voltage of the network in which they are designed to operate. :

4. The highest network voltage shall be the largest voltage at vwhich, for
prolonged and rel}zable operation, all the equipment of this petwork and recelv-
ers of electric power connected directly to it should be designed. .
C. Tables >f fominal Volteges

Teble 1. Nominal Voltaées up to 100 Volts

Nominal Voltages, V

3-phase
50 cycles Single-phase

e (interphase) 50 cycles

6 - -

12 -- 12

2y -- -

- 36 36

48 - -

Table 2. Nominal Voltages of 100 %o 1,000 Velts

Nominal Voltages for
Network and Receivers

of Electric Power,v Nominal Voltages, V
3-phase .
50 cycles Generators Transfcrmers
‘ 3-phase 3-phase ) .
50 cycles 50 cycles Single-phase
DC Interphase FPhase x (3nterphase) (interphase) 50 cycles

Primary Secondary Primary Secondary
Windings Windings Windinge Windingse

110 - - s - - - - -

- - - -- - -- - 127 133
220 . 220 127 230 230 220 230 220 230
- 380 220 -- 400 380 400 380 --
440 - - 460 - - - - -
-- 1,000 -- -- 1,050 1,000 1,050 1,000 --
..
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Table 3. Nominal Voltage over 1,000 Volts

Nominal 50-cycile

s 3-phase

Interphase Voltages, kv

g -
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- : Highest
Receivers of Voltage of
Nominal Voltage Electric Power, Trausformers 3-phase,
of 3-phase, 50- Apparatus and Primary Secondary 50-cycle
cycle Networks, kv  Power Cables Generators Windings Windings Network kv
3 3 3.15 3&3.15 3.15 & 3.3 3.5
6 6 6.3 6& 6.3 6.3&6.6 7.0
10 10 - 10. 10 & 10.5 10.5 & 11 11.5
-- -- (13.8) (13.8) - .
- - 15.75 (15.75) -- --
20 20 21 20 & 21 21 & 22 23
5 35 - 35 38.5 40.5
(60) 60 - 60 66 69
110 110 -- 110 121 127
150 150 - 150 165 173
220 220 -- 220 242 253
400 400 -- 409 440 440

NOTES

1. Voltages of 13.8 and 15.75 kilovolts may be used for turbogenerators
of 100 megawatis and over and hydrogenerators of 50 megawatts and over, and the

primary windings of trensformers directly connected to them 1f there ~re no
technical and economic advan-

consumers &t genersator voltage and considerable
tages ¢an be atteined thereby.

2. fThe .voltages 3.15, 6.3, 10.5, and 21 kilovolts of primary transformer

windings refer to transformers connected dire.tly to co

generator terminals.

e ]
Je

llector busbars or to

The wolteges 2.3; 6.6, 11, and 22 of secondary transformer windinge

refer to step-dowvn transformers with high short-circult voltages (7.5 percent

and more).

4. Transformers and receivers of electric power may be manufactured for
2.1, 15, and 31.5 kilovolts.

existing networks with nominal voltages of 0.5,

5. Equipment for & voltage of 60 kilovolts shall be mapufactured both
for existing installations and for new installations with a limited number

of modifications.

6. The nominal voltages of synchromous condensers shall be established
by G0STS on the basis of nominal voltages of generaturs or the secondary wind-
ings of transformers, in accordance with the present standard. ’

7. Manufacture of the same equipment for operation in networks of differ-

ent nominal voltages shall be permitted if manufacture of equipment for each
voltage is not Zeasible, e.g., one-kilovolt cables can also be used in net-~
works with nominal voltages of 220, 380 volts etc.).

n the ensuing discussion, Engineer K. A. Smirmov of TsNIEL MES pointed
out ‘In detail how the new standard eliminated shortcomings of the old one and

explained reasons for selecting nominal voltages
1ivshits of Moscow reviewed historical aspects o

economic aspects; he also favored excluding nominal

-3 -
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1isted above.

Engineer S. M.
£ development of nominal wolt-

ages.. in various countries and discussed the proposed standard, streasing
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volts, adding & IC voltage of 600 volts, and possibly gubstituting another
voltage for the 10-kilovolt value (perhaps & single voltage in the 6-35 )
kilovolt range). Prof A. A. Gorev, Doctor of Technical Science, Leningrad
Peolytechnic ‘Ingtitute imeni Kalinin, discussed the question by relating

voltages, cld and proposed, to patural transmission line capacity. He gave
reasons for favoring two nominal voltages, 310 and 380 kilovolts, in place

of the 400-kilowolt voltage W)
. L
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